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THIAZEPINE DERIVATIVE BY USING THE SAME COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new ^-^V™ 0 ""V^-rf 

diformyldiphenyldisulfide compound useful as a ^^N; 
medicine, an agrochemical agent, a functional material 
and a synthetic intermediate of 2,3,4,5-tetrahydro-1,4- 

benzothiazepine useful as a medicine, an agrochmical |T JUJ 1 

agent and a function material. 
SOLUTION: This new disulfide compound is a 
diformyldiphenyldisulfide compound of formula I (R1 is 



H, a halogen, a 1-4C linear or branched chain alkyl, a 1- 
4C alkoxy Or cyano), e.g. 2,2'-diformyl-4,4'- 



dimethoxydiphenyldisulfide of formula II. The compound 
of the formula II is obtained by chlorinating a 2- 
alkylthiobenz aldehyde of formula III and then hydrolyzing 
the chlorinated compound by using a lower alcohoTA 

2,3,4,5-tetrahydro-1,4-benzothiazepine of formula IV is obtained industrially advantageously, 
in good efficiency and economically by reacting the diformyldiphenyldisulfide compound of the 
formula I with 2-chloroethylamine or a mineral acid salt thereof in the presence of a base, and 
then cyclizing the reaction product by using a reducing agent. 
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g (1. 32^M , ^nn-<y-ifV5 0 0 gfc<fcTJ*g 
m$tttttt& LTTi-7-n-yT;V7y^^7'B 
SKI 7. 8g (0. 0 5 5^A) SrAtK 3 0It% 
»SCP»L-fc^^^- H !> ?^*^f£ 3 3 
8. 8g (1. 4 5^) 4-9 0t;T?3^MAMj"r«ST 

19 2. 2 g £#fc 0 
[0 0 6 3] HJ&fll 1 

X7;wftKl8 2. Og (l. 0 0^) Sr, 
& «*th ft*Pt # J: 1 y y h 

a-4op7 7*=>|;:{±&3k ;7nn-<>ify-5 0 0 g£ 
AOx., 5 0 *C-e3Kl 4 i^«*»»-t r 4tS!f 1 4 2 g (2. 0 0 

3 0 0 g tan*., 1 0 0tT-4#H«#L-O!)D3k#*E 

^DxTS^ B B e^5ri:t±t5, Jt&0i£Al4 2. 

2' -i^/V 5/1^-4, 4' -v^ h^-yv-'^xnyyv 5 
*/V7-f KtlU^tTt. 2-^y-^2t-5-/ h*'> 
^sXTfr? t KI^MI-aiR^tt, 8 5. 4%-Cfeo 

[0064] fettM 

2, 2' -v^A-SA— 4, 4' -i?> h*^7i= 
: ftfe&A 

gfcg: 8 7-8 9°C ___ 



[0060] <c*5, *»WTy»e>h.5-*K (5) -e* 

£tl52, 3, 4, 5-f h7tKn-l, 4 --<>;/ 



'H-NMR : 6 (ppm) 3 . 8 5 (s), 6. 96-7. 6 
0 (m), 10. 1 6 (s) 

IR: (CC1„ cm- 1 ) 3 0 6 8, 2 7 2 9, 1 6 



[0 0 6 1 ] 



jtm&ft : WMI C : 5 7. 47 
S : 1 9. 18_ 



55, 1352, 1130, 91? 



H : 4. 22;0: 19. 1 J 



HSHI C : 5 7 . 4 1: 
S : 1 9. 2 1. 

[0 0 6 5] Jtftfl 2 



H : 4 . 24 ;0: 19. 0 7; 



•<yX7Art Kl 8 6. 5g (l. 0 0 ^/y) Sritji 
^an^yifys 00 gfedo*., 6 0tT:S?]4W 
;M7Ti£* 1 0 6 . 5g (1. 5 fc!fc£i£A/T? 



£.mtm&%'<fi± 0 ?i#«e#, 7k 3 o o g i 

ffiSSfifcfrS iJtfeOitiJI 13 9. 3 g rot 

TlErof-?Ci!)> 5, 5' -^nn-6, 
6' -v : *;i'^^^7s-/i'v ; ^^7-f KirilSL-fc. 
2 _ ^ n d - 6 - / f ;vf t-^yXj^ft KirMfS 
8 1. 2%T'fcofc„ 

X* #*f : fi-lffi C : 4 8 . 9 9; 

S : 1 8. 6 8 
mm C : 4 9 . 0 1; 
S : 1 8. 7 1. 

[0067] mmm 3 - e 

tti3EJSi(5f i LTffiV^ 2 -T^+^ft^vXr^ft 
l li^i-^^*K:3E3E-t-5Eil^l±. MMM 2 t 



[0 0 6 6] 4 
5, 5' 



tttt : 

SL& : 232~233t 
'H-NMR : 5 (ppm) 7 . 
6 8(s) 



2 5-7. 6 2 (m), 1 0. 



(KB 



•, cm -1 ) 1 6 8 0, 1 6 6 2, 
1281, 1080, 706 



[0 0 6 8] 



2 -T )\,*)\>=f-Z^yX7 >\,9t h'm 



1 



[0 0 6 9] HJS^J 7 

tKl5 2. Og Cl. £tti2^ ^nn-S 

vt'>-5 o o g &7jdx_ n 4 o < cr-^4B#pfl*m-cS-ft;^ 
^7^202. 5 g (i. 50^) zmTLxmm 

i» 8 0tT4»BHIB*LrilO*»*SlS:«rfTofc. R 
J£*l7m, zKSrSHlOU ftSU-CiffUftSft** 
grf fc^i: 1 ^ 2, 2' -y»;w^uj/7x^-/ 



7ltMJ!)A3 3. 4g (0. 8 8^) *5<fclW V 
■?u,<;-,vz 0 0 gSrttii^s ^ftfofr^SSr 5 0 
■C-C3KPIB*»WT*TU 0t-ei^lB«#L 

fc 0 rn^^i§.*-ci*spL, tK5 o o gSranA.. 

T*JlSN**Lfc. #6ivfc#8Ul©S*t«r«£Lfc 
ft. jgcEssglci?) 2, 3, 4, 5-7h7tKP- 
1, 4 — tyy*f7f^8 5. 8g£#fc 0 2, 2' 
-^;;^77i-;v-77^7-f K^M"f 512^14, 
6 5. 0%-C-fe-ofc. 



7.^7 -f Kl 1 6. 5 g 5r#fc„ 2 W^VX 
TA-xfc KICSH- 3J&3M4, 8 5. 0%T-fcofc 0 

[0 0 7 0] mw.m 8 



[0 0 7 1 ] |g£09 9 

yF^4on777^IC, 2, 2' -^/^$/W-4. 



yl-;V4oD777>='|; > 2, 2' -7*;v$*77i 
=./Wy*jVy 4 K 1 0 9 . 6g (0. 4 ssitf 
2-7PPxf;l/7';vtiS92. 8g (0. 80^ 



4' -y/ Kv-^i^i/X^-f Kl 3 3. 6g 
(0. 4 0W) &£U2-?uziji?-/UTS.>-mkiM. 
9 2. 8g (0. 8 0^) fctt&SK ?nn^yfy 
4 0 0 gfe- fclftfcl 0 0 g£flP;t, 3 0tT2^fra^>tt 



/w) £ffiz^ 7BD-<yt'y40 0 gMo : *ioo 
g %3ra 3 o 'CT* 2 ^M^ttT 3 o %aWWk-j- h V $ 

■k7m& 117. 3 g ( 0 . 88 *M SrjgT U 30 

Sfcfcfc. i&gfh jfrJPtfis.fctfSrF 



T3 0%Mftthy <7-M<;$gf£l 1 7. 3g (0. 8 
8^e;v) SITU 3 0t:-i?3i$l8Ht#UfcSL £*fc 

aK, 7k*ft*!>*-7-hy -7A3 3. 4g (0. 8 8* 



0°CT"3^P B l^!tT!gTL, $6C50t 
tlWWLfc. rHSr^a*1?»SPL, 7k5 0 0 g 

2, 3, 4, 5-7 1 fc Kn- 1 , 4 — syy^Ti? 
fy i 0 4 . 8 g 2, 2' -v : *^S;/i'-4, 

ii, 6 7. 2%T-fcofc„ 
[0 0 7 2] 1 0 ~ 1 4 



tt. HiS#J 9 t H***fc*ff v\ JttS-TS 2,3, 
4, 5-f l-7tKn-l, 4— s^y^Tif 

ft*S; ^©^T^jlCfc^-C, NaBH 4 l4*I 
ft*!>3?H-hy H 2 /Pd-CI*7kSfi/<7v ; 
^AA-^ycffi^tl;, H 2 /R-N i 

[0 0 7 3] 
IS 2] 









2. 3. 4. 5-f F5tKn- 
1, 4 -Ky/fTt'c >£S 


tarn (%) 


1 0 


5, 5' -??dd-6, 6' - 


N a B H < 


6-7DB- 2, 3, 4, 5- 
r h7t Kn- 1 . 4 


6 7. 8 


1 1 


2, 2' -S?i/7V-6. 6' - 


NaBKi 


9-->7V-2, 3, 4. 5- 
x h 5 t K n - 1 . 4-'<> > / 


6 3.6 


1 2 


3.3'- ^7Dr- 6.6'- 


H:/Pd-C 


8 -7nt- 2. 3, 4. 5- 
x h 5 t K p - 1 . 4 - 'C > '/ 


6 1.9 


1 3 


5. 5' -7^db-6, 6' - 
i?*^i;l'i?7ii*?X*7< K 


H./R-N i 


6-?dd-2, 3, 4. 5 - 
rl-7tKo-l, 4 
f-7-tf tT> 


6 5. 8 


1 4 


2, 2' -i^/Pi 5. 5' - 
Ki"77iiJl'-/XiV7-( K 


H*/P d -C 


8 2. 3, 4, 5 - 

f h7tFD-l. 4 


6 4.7 



[0 0 7 4] HJfe^iJ 1 5 

ftltfh fca*:feJ:tMf**Atf «:«*.*: 1 !J 
y|-*4oD77^3|;, 2 - ^ =r/^=rz-- 5 - ^ h =>r 
v"<yX7/irtKl8 2. Og (1. 0 Srft 

KiWCSafcl 4 2 g (2. OOW) &Bfct&*, * 
C, *3 0 0 g4-7JDx., 1 0 0 t CT*4BfR,m#L7 % c <> # 

?yt8I116. Og (1. OOW) *5<£tf7kl 0 
0 . 0 g frflPx., 3 0 tT- 2 Ef flB/W7T 3 0 "/oTkggfeT- 



yX7;yf t Kic*j~f5iR^I4. 5 8. 0%T*feo7t„ 
[0 0 7 5] HJS^j 1 6 

yh;V4-OP77^3|;, 2-^DB-6->fm 
^yX7;l^tKl8 6. 5g (1. OOW) 
^l, ^ n n-O-ifys 0 0 g^SP^L 5 0 °CTi$ 4 B#W 
^i7T^{bX^7y/lx2 7 0. Og (2. oo^e/W £ 
SSTU £&fcl«MMH*L;fc. fcfc. 7K3 0 0 g^iD 
a. iooic-e4i*lBJ« T Lfc. aWKfcJ: 

U 5l££S#, 2-^Bnxf;V7?y£iSll6. 



hy-7A7k^«14 6. 7g (1. 10W) £?gT 
U 3 0 0 Cr*3^r B ^#L7c^, »}RK:i!3*JS*»* 
LTft«IJifr»fc. ftV^T', »#«L ffijgfh ^aifffe 



itfSTo- h^iix7c2 y y h;M0P77X3|:, 
*3Htofc!7J!W-h !> !>A4 1. 8g (1. 10W) ii 
J:tM'y7'nyV-^2 0 0 g*rttja*. 
g£5 Ot-e3B5figWTigTU ^e>i^50t?lP| 



Og (1. 0 tiJ;t;*10 0. Og»t 3 

o < CT'2B#r^i7T3 o%7kgf{b7- h v v^&mwn 4 

6. 7g (1. 1QW) frjgTU 3 0°Cr-3Btr B m 



7c2 y y ^40P77^ = C, ^MitTJiV 5 =. £ A V 
f7 A4 1. 8g (1. 1 O^-jV) iiX.XI\yir^>2 



MSHxUfc. Cft^^T^iPU 7k 5 0 0 g £JQ 

3, 4, 5— fh7tKn-l, 4 — OVf-Ti? fcf V 
113. lgtft 2-^7^2— 5 -p« h*5"< 



0 0 gfcftii*. »e,tLfc^«MiSr5 0 < C-e3«flBdMt 
tITU $t>i'5 0 c CT'16fP B m#Lfc o diftfcgfi 
U ?K 5 0 0 g %7JD;t, £ffiL,-OK*£8fc*L 

?fv\ 6-^T3D-2, 3, 4, 5-fh7tKn- 



-10- 



1, 4-^>y^7^^°>l 0 9. 3g£#f£o 2-^ 

14, 5 4. 
[0 0 7 6] 



3, 4, 5-7h7t Kb-1, 4 — ^-y/f-T-g^S 

4, 5-f l-7tKo-l, 4 iyy^T-fe*f>-^ 

Ifcttfctffflfc:* *»o»*±<, S3!rMt«3tt?# 5. 



(72)3g93# iffl if 

&*JIMlO*8HMJ"r£15346Sifc© 1 ft 



